Abstract. The Large Sky Area Multi-Object Fiber Spectroscopic Telescope (lamost) at the Xinglong observatory in China is a new 4-m telescope equipped with 4,000 optical fibers. In 2010, we initiated the lamost-Kepler project. We requested to observe the full field-of-view of the nominal Kepler mission with the lamost to collect low-resolution spectra for as many objects from the KIC 10 catalogue as possible. So far, 12 of the 14 requested lamost fields have been observed resulting in more than 68,000 low-resolution spectra. Our preliminary results show that the stellar parameters derived from the lamost spectra are in good agreement with those found in the literature based on high-resolution spectroscopy. The lamost data allows to distinguish dwarfs from giants and can provide the projected rotational velocity for very fast rotators.
Introduction
The space mission Kepler has been designed to detect Earth-like planets around solar-type stars by the transit method [1] . It was launched on 2009 March 7 at 03:49:57.465 UTC and has been collecting ultraprecise photometry with a spectral bandpass from 400 nm to 850 nm for a fixed field-of-view (FoV) of 105 square degrees in the constellations Lyra and Cygnus. In May 2013, a second of the four reaction wheels of the Kepler spacecraft failed, preving the telescope from precisely pointing toward stars. Even though ultrahigh precision photometry can no longer be collected, the project is continued as the K2 mission and the legacy of the Kepler photometry is a pure goldmine for asteroseismic studies of all types of pulsating stars.
The success of asteroseismic studies has been shown to depend crucially on the availability of basic stellar parameters, such as the effective temperature (T eff ), surface gravity (log g), metallicity ([Fe/H]), and the stellar rotation rate (v sin i) (e.g. [2] ). These parameters can not be derived from the Kepler data as is the case for data with multi-colour photometry or spectroscopy. Before the launch of the Kepler spacecraft, there was a large effort to derive the stellar parameters from Sloan photometry for potential Kepler targets. These are available in the Kepler Input Catalogue (KIC 10; [3] ). Unfortunately, not for all stars KIC 10 stellar parameters are available. Moreover, the precision of the T eff and log g in KIC 10 is generally too low for asteroseismic modelling, especially for hot and peculiar stars (e.g. [4] ). Also, additional information on the stellar chemical composition and rotation rate is lacking. Hence, to exploit the Kepler data best, additional ground-based spectroscopic data are required (e.g. [5] ). a e-mail: Peter.DeCat@oma.be The Large Sky Area Multi-Object Fiber Spectroscopic Telescope (also called the Guo Shou Jing Telescope) is a unique astronomical instrument located at the Xinglong observatory (China) that combines a large aperture (4-m telescope) with a wide FoV (circular with diameter 5
• ) [6] . The focal surface is covered with 4,000 optical fibers ( Fig. 1 , left) connected to 16 sets of multi-objective optical spectrometers with 250 optical fibers each [7] . Each spectrometer has two CCD cameras to obtain low resolution spectra (R ≃ 1800) in two wavelength regions (blue arm: 370 − 590 nm; red arm: 570 − 900 nm). The active optics technique is used to control the reflecting corrector [8] . The lamost has a quasi-meridian transit configuration capable of tracking the motion of celestial objects during about 4 hours while they are passing the meridian. Hence, the lamost is an ideal instrument to perform spectroscopic follow-up for targets of the Kepler mission in an efficient way as it is capable of collecting low-resolution spectra for thousands of objects down to magnitude 17.8 simultaneously. For more detailed information about the lamost, see [9] and [10] .
The lamost-Kepler project
In 2010, we initiated the lamost-Kepler project (LK-project) to observe as many objects in the Kepler FoV as possible from the start of the test phase of the lamost onwards. The main goal is to determine both the stellar parameters and the spectral class of the observed objects in a homogeneous way. Moreover, with low-resolution spectra it is possible to estimate the radial velocity (v rad ) and the v sin i (to detect rapid rotation) of the observed objects.
We have composed a prioritised target list consisting of, from high to low priority, ∼250 standard targets (MK secondary standard stars; originally selected for calibration purposes), ∼7,000 kasc targets (scientific interest for the Kepler Asteroseismic Science Consortium), ∼150,000 planet targets (scientific interest for the planet search group), ∼1,000,000 extra targets (other targets from KIC 10 catalogue; no specific scientific interest), and field targets (objects from the USNO-B catalogue [11] ; to fill the fiber holes). As lamost observations can only be optimized for objects with a magnitude interval of ∼5 magnitudes, the targets were subdivided into a bright (9 < Kp ≤14) and faint (14 < Kp) group. Highest priority was given to objects without KIC 10 parameters. As the temperature determination is the least accurate for hot stars, the others were sorted from high to low KIC 10 T eff . The bright targets were additionally sorted from faint to bright (to avoid saturation + brightest objects can be observed with smaller telescopes) and the faint ones from bright to faint (to avoid underexposure). We selected 14 lamost-Kepler fields (LK-fields) to cover the Kepler FoV (Fig. 1, right) . Each LKfield contains a central bright star (V < 8) for the active optics and four fainter stars (V < 17) in the off-centre holes for the guiding of the CCD cameras (cf. Fig. 1, left) . A new system for the positioning of the 4,000 fibers of the lamost has been developed [7] and the code "Survey Strategy System" is used to prepare the observation plans of the LK-project in the most efficient way. More details about the requested LK-fields are given in Table 1 . Up to June 2014, all but two of the LK-fields have been observed.
Preliminary results
There are three teams working on the analysis of the full set of lamost spectra, each using their own methods.
The Asian team is determining T eff , log g, [Fe/H] and v rad with a version of the software package ulyss [12] adapted to the lamost data (Ren et al., in preparation). It performs a χ 2 minimization for a fit of a parametric model to the observed spectra in pixel space. The European team is using an adapted version of the code rotfit (e.g. [13] ) for the same purposes (Frasca et al., in preparation) . The observed spectra are fitted to those available in a grid of high-resolution spectra for a selection of more than 1,000 comparison stars with known stellar parameters from the Indo-U.S. Library of Coudé Feed Stellar Spectra [14] after degrading them to the resolution of the lamost spectra. As the library spectra are in the laboratory rest frame and are corrected for their heliocentric radial velocity, they also serve as templates to derive v rad with the cross-correlation technique. Moreover, this analysis method is also capable of giving a rough estimation of v sin i for rapidly rotating stars. The resulting stellar parameters for kasc objects are compared to those derived from available ground-based follow-up spectroscopy obtained with other instruments to check the consistency of the results. T eff and v rad can be determined with an accuracy of ∼4% and ∼13 km s −1 , respectively, while log g can only distinguish between main-sequence and evolved stars. [Fe/H] is in general consistent with solar metallicities. Estimates for v sin i are only relibable for stars rotating faster than 150 km s −1 . The American team has developed the code mkclass for classifying stars automatically on the MK spectral classification system independent of the stellar parameter determination [15] . This method requires a library of spectral standards and is designed to classify stellar spectra by direct comparison with MK standards using the same criteria as human classifiers. Moreover, mkclass is capable of recognizing many of the common spectral peculiarities. For the lamost classifications, the fluxcalibrated standards library with 3.6Å-resolution spectra obtained using the GM spectrograph at the Dark Sky Observatory of Appalachian State University is employed. Therefore, the lamost spectral resolution is slightly degraded to match that of the spectral library. The accuracy of the resulting classifications does not depend upon the accuracy of the flux calibration of the lamost spectra. Based on tests on spectra classified by humans, the systematic error and standard deviation of the spectral and luminosity classes are 0.1 and 0.5 spectral subclasses (where a unit spectral subclass is the difference between, for instance, F5 and F6) and 0.02 and 0.5 luminosity classes (where a unit luminosity class is the difference between, for instance, a dwarf (V) and subgiant (IV) classification), respectively. Thus the accuracy of mkclass is similar to the level of agreement obtained by two independently working, skilled human classifiers.
